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(54) ANTISKID CONTROLLER FOR FOUR-WHEEL DRIVE VEHICLE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To appropriately judge the states of running road 
surface without affected by phase lag caused by passing through a filter in an antiskid 
controller for a four-wheel drive vehicle. 

SOLUTION: A wheel acceleration of a wheel ML is operated by a wheel acceleration 
operating means AC based on the detection output of a wheel speed detecting means 
WS a nd the wheel acceleration is fed to a high pas s filter means HF which allows 
passing of a vibration compon e ntof a prescribed frequency o r more. T he wheel 
a cceleration passing through theliigh pass filter means HF is integrated by an 
int egrating means AD and the integration r esult is averaged by an averaging means 
XV. Wh en the operation result of the averaging means AV is judged to be a 
prescribed value or more by a bad road judgment means DT, the running road surface 
is judged to be a bad road. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention requires all the wheels of vehicles for the antiskid-control 
e quipment of the four-wheel drive car w hich judges especially a run road surface state and performs a braking force control 
based on the judgment result at least in the four-wheel drive car of a driving wheel about the antiskid-control equipment 
which controls the damping force to each driving wheel, and prevents the lock of each driving wheel. 
[0002] 

[Description of the Prior Art] There are two wheels each of common riding vehicles approximately, it has become the driving 
wheel by which it is connected with an internal combustion engine any of a front wheel or a rear wheel they are, and a direct 
drive is carried out in a front drive vehicle or a rear drive vehicle, and another side serves as a coupled driving wheel which is 
not connected with an internal combustion engine. On the other hand, as for the vehicles of a driving wheel, nominal [ of all 
the order rings ] is carried out to a four-wheel drive car (4 WD), smooth [ absorb the difference of the rotational frequency 
between the driving wheels to connect and ] also in any - the differential gear (differential gear) is prepared so that it may roll 
and a run may be possible That is, it is controlled so that torque equal to both driving wheels is transmitted with a differential 
gear. Although there is a thing of various methods, such as PERT/TIME and full time, a s a four-wheel drive c ar, in the full 
time method, the driving wheel ahead of vehicles and the driving wheel of vehicles backVe also connected through the 
differential gear (the so-called center differential). Moreover, the mechanism and the mechanical clutch mechanism which 
friction torque is generated are established in a differential gear that the fault of a case so that only one side of a driving wheel 
may slip should be prevented, and the differential limiting device (LSD) which aimed at limit of a differential operation and 
increase of driving force is also adopted. 

[0003] On the other hand, in antiskid-control equipment, the damping force according to the state of a run road surface needs 
to be controlled, and the judgment (bad road judging) of an exact road surface state becomes indispensable, for this reason - 
for example, counting performs except for the case where it set to antiskid-control equipment given in JP,3-182865,A, the 
acceleration of a wheel originated the degree judging means of irregularity in execution in the reduced-pressure mode by the 
fluid-pressure control unit about the technology which raises the judgment precision of the degree of irregularity at the time of 
an antiskid control, and criteria acceleration may be exceeded - alternative - counting ~ including a means is proposed 
[0004] Moreover, it sets to vehicles behavior detection equipment given in JP,1-106762,A. A bad road index operation means 
to calculate the bad road index A which shows the degree of irregularity of the road surface under run based on the output 
value of the degree detection means of wheel speed for the purpose of eliminating the false signal by the bad road in case an 
excessive slip and excessive spin are detected, While outputting by the wave near the original form of a control variable F so 
that the bad road index A is small It has a control-variable filter means to output the filter value La of the wave which 
removed a part for a rapid change of a control variable F as the bad road index A became large. The equipment with which 
the control instruction determination means determined the instruction of the change in the brake force of vehicles etc. in 
response to the output, i.e., corrected control variable, of a filter means is proposed. And the bad road index arithmetic circuit 
5 consists of differential circuit 5a, 1st filter 5b, subtractor 5c, and 2nd filter 5d about the example. When one [ at least ] 
speed of the non-driving wheel of the right and left which do not receive the influence of engine drive directly, and the speed 
of both ******** are obtained, differential circuit 5a computes the differential value of the mean velocity Vaa of both speed, 
it outputs a calculation result to 1st filter 5b and subtractor 5c, and the purport publication is carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] In JP,3-182865,A shown above, wheel acceleration decides to judge the bad road 
level of a road surface during the judgment corresponding to road surface irregularity level by the number of times which 
passes a road surface irregularity level criterion, and improvement in the deceleration at the time of a bad road run is planned 
by dropping reduced pressure output sensitivity at the time of a bad road run, and raising boost output sensitivity, however, 
when it applies to the four-wheel drive car which connected the wheels FR, floor line, RR, and RL before and behind vehicles 
with Engine EG through the transfer CD which built in the differential limiting device (LSD) for this judgment method as 
shown in a four-wheel drive car, especially drawing 1 3 t and Missions MT Since it drives in the direction whose rotation 
difference of an order ring is lost and vibration of the wheel by reduced pressure occurs in a rear wheel side by the return of 
the degree of wheel speed by the side of the front wheel by reduced pressure as shown in drawing 14 by the inside of an 
antiskid control, there is a possibility that a misjudgment law may be carried out to a bad road. Therefore, the 



above-mentioned bad road judging can be applied only to the non-driving wheel in a two-flower drive pulley, and cannot be 
applied to a driving wheel. 

[0006] Moreover, although the bad road judging which used the filter means is indicated by JP, 1-106762, A shown above, by 
this judgment method, it is supposed that the wheel acceleration which let the primary filter pass is subtracted from the wheel 
acceleration which is not letting the filter pass, and the absolute value will be made into a bad road index, however, when ** 
et al. and this are applied to the bad road judging of the driving wheel in an antiskid control, phase lag arises inevitably with 
the property of a primary filter, and it is based on an antiskid control as shown in drawing 15 » an increase - reduced 
pressure - since the value by which the wheel acceleration (DVw) after primary-filter passage was subtracted from the wheel 
acceleration (DVx) before always inputting into a filter arises even if it is vibration, it is difficult to ask for an exact bad road 
index 

[0007] Then, this invention makes it a technical problem to enable it to judge the state of a run road surface appropriately in 
the antiskid-control equipment of a four-wheel drive car, without being influenced by the phase lag by filter passage like 
before. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the antiskid-control equipment of 
the four-wheel drive car of this invention The wheel cylinder which equips each of the wheel ahead of vehicles, and a back 
wheel (it represents and WL shows), and gives damping force as the outline of composition was shown in drawing 1 (it 
represents and WC shows), The fluid-pressure generator PG which supplies a brake fluid pressure to each of these wheel 
cylinders WC The fluid-pressure control unit FV which infixes between this fluid-pressure generator PG and wheel cylinder 
WC, and controls the brake fluid pressure of a wheel cylinder WC, A degree detection means of wheel speed to detect the 
degree of wheel speed of each wheel (it represents and WS shows), A wheel acceleration operation means to calculate the 
wheel acceleration of each wheel based on the detection output of the degree detection means WS of these wheel speed (it 
represents and AC shows), A high-pass filter means HF to permit passage of the oscillating component more than 
predetermined frequency among the wheel acceleration which this wheel acceleration operation means AC calculated A bad 
road judging means DT to judge the state of a run road surface based on the wheel acceleration which passed the high-pass 
filter means HF The brake fluid pressure which drives the fluid-pressure control unit FV according to detection outputs, such 
as the degree detection means Sfr of wheel speed, based on the judgment result of the bad road judging means DT at least, 
and is supplied to a wheel cylinder WC is controlled. Suppose that it has a braking force-control means BC to control the 
damping force to each wheel WL. 

[0009] In addition, when it shall indicate to a claim 2, it shall have an equalization means AV equalize the addition result of 
an addition means AD to integrate the wheel acceleration which passed the high-pass filter means HF as a dashed line shows, 
and the addition means AD, to drawing 1 and the bad roadJ u ddng means DT judges the result of an operation of the 
equali zation means A V as compared with a predetermined value to be beyond a predetermined value, it is good to constitute 
so that a run road surface may judge with a bad road. It is good also as providing a low pass filter means LF to permit passage 
of the oscillating component below predetermined frequency among the wheel acceleration which the wheel acceleration 
operation means AC calculated. 

[0010] Moreover, as this invention is indicated to a claim 3 and a solid line and a dashed line show it to drawing 1 The wheel 
cylinder which equips each of the wheel ahead of vehicles, and a back wheel (it represents and WL shows), and gives 
damping force (it represents and WC shows), The fluid-pressure generator PG which supplies a brake fluid pressure to each 
of these wheel cylinders WC The fluid-pressure control unit FV which infixes between this fluid-pressure generator PG and 
wheel cylinder WC, and controls the brake fluid pressure of a wheel cylinder WC, A degree detection means of wheel speed 
to detect the degree of wheel speed of each wheel (it represents and WS shows), A wheel acceleration operation means to 
calculate the wheel acceleration of each wheel based on the detection output of the degree detection means WS of these wheel 
speed (it represents and AC shows), A low pass filter means LF to permit passage of the oscillating component below 
predetermined frequency among the wheel acceleration which this wheel acceleration operation means AC calculated 
Beforehand phase lag in case the wheel acceleration which the wheel acceleration operation means AC calculated passes the 
low pass filter means LF The amendment phase correction means PD A wheel acceleration difference operation means DF to 
calculate the difference of the wheel acceleration which passed the low pass filter means LF, and the wheel acceleration which 
the phase correction means PD amended A bad road judging means DT to judge the state of a run road surface based on the 
result of an operation of this wheel acceleration difference operation means DF It is good also as having a braking 
force-control means BC to control the brake fluid pressure which drives the fluid-pressure control unit FV according to the 
detection output of the degree detection means WS of wheel speed based on the judgment result of the bad road judging 
means DT at least, and is supplied to a wheel cylinder WC, and to control the damping force to each wheel WL. In addition, 
when it shall indicate to a claim 4, it shall have an equalization means AV to equalize the addition result of an addition means 
AD to integrate the result of an operation of the wheel acceleration difference operation means DF, and the addition means 
AD, to drawing 1 as a dashed line shows and the bad road judging means DT judges the result of an operation of the 
equalization means AV as compared with a predetermined value to be beyond a predetermined value, it is good to constitute 
so that a run road surface may judge with a bad road. 
[0011] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a drawing. 
Drawing 2 shows the antiskid-control equipment of 1 operation gestalt of this invention, and the fluid-pressure control unit 



slack actuator 30 said to this invention is infixed in the fluid-pressure way where the fluid-pressure generator 1 which consists 
of the master cylinder 2 driven by the brake pedal 3, and the wheel cylinder 51 arranged by Wheels FR, floor line, RR, and 
RL or each of 54 is connected. This actuator 30 has the fluid-pressure pump (not shown) driven by the electrical motor, and 
two or more solenoid valves (not shown), and by controlling energization and un-energizing to the solenoid coil of these 
solenoid valves, it is constituted so that a wheel cylinder 5 1 or the brake fluid pressure in 54 can be boosted, decompressed or 
held. In addition, Wheel FR shows the wheel of front right-hand side, in view of a driver's seat, front left-hand side and Wheel 
RR show back right-hand side, Wheel RL shows the wheel on the left-hand side of back, it is connected by the so-called 
center differential (not shown), and, as for the following wheel floor line, the four-wheel drive car with which all rings turn 
into a driving wheel consists of these operation gestalten. The so-called diagonal piping is constituted by the brake system, for 
example. 

[0012] While connecting with a controller 10 and controlling energization and un-energizing to the solenoid coil of each 
solenoid valve, the above-mentioned electrical motor (not shown) is also connected to a controller 10, and, thereby, drive 
control of the above-mentioned actuator 30 is carried out. Moreover, the degree sensor 41 of degree detection means slack 
wheel speed of wheel speed said to this invention, respectively or 44 is arranged by Wheels FR, floor line, RR, and RL, and 
these are connected to the controller 10, and it is constituted so that it may be inputted into a controller 10, the rotational 
speed, i.e., degree signal of wheel speed, of each wheel. Furthermore, when it gets into a brake pedal 3, the brake switch 4 
which is switched on is connected to the controller 10. The controller 10 is equipped with the microcomputer (not shown) 
which consists of well-known CPU, memory (ROM, RAM), a timer, etc. 

[0013] Furthermore, in the controller 10, the differential sections 1 1 and 12, low pass filters 13 and 14, a high-pass filter 15, 
the integrated- value operation part 16, the equalization processing section 17, the bad road judging section 18, and t he 
antis kid-contro l section 19 are constituted. In the differential sections 1 1 and 12, th e de g ree of wheel speed of each wheel" 
dete cted in the^egfee sen^orT nTf wheel speed or 44 differentiates, and wheel acceleration calculates. In order to prevent that 
Tow pass filters 13 and 14 originate in vibration by the irregularity at the time of a bad road run, are decompressed 
superfluously, and serve as braking lack of ability, it is prepared also in conventional equipment, and if a wheel acceleration 
signal passes these low pass filters 13 and 14, vibration by the irregularity at the time of a bad road run will be removed. 
[0014] On the other hand, the hjgh- pass filter 15 connected to the differential section 12 by the side of a re ar wheel is a filter 
for distinguishing a vibrati on (lOHz orjess) peculia r to arrivin g w^l^^^^ ^^io^GtS em s, aboutl)0HzT6rl^mp ^ 
jnlr ballast way) resulting"from a road surface state , and if the wheeFacceleration DVx (n) which is the result of an operation 
of the differential section 12 passes a high - pass filter 15, the fo llowing filte r passage wheel acceleration DVh (n) will be 
obtained. ~ ~ 

DVh(n) = [DVx(n)-Kl and DVx(n-l)+K2, and DVh (n-1)] / K3 - here - Kl, K2, and K3 It is a constant. Thus, it is not 
necessary to take the phase lag component of a filter into consideration like before, and the wave after high-pass filter 1 5 ' 
passage will express the concavo-convex component of a road surface as it is by outputting the wheel acceleration DVx (n) 
through a high-pass filter 15. Drawing 7 shows this relation, shows the wheel acceleration DVx (n) as a solid line, and shows 
the center line of the wheel acceleration DVx (n) with the dashed line. 

[0015] The integrated-value operation part 16 carries out number-of-times addition of predetermined of the absolute value of 
the amplitude of an oscillating component so that the concavo-convex component of the above-mentioned road surface can be 
distinguished sharply on a right way and a bad road. Furthermore, the integrated value for the 3 cycle past is memorized in the 
equalization processing section 1 7, and it is constituted so that the integrated value for this time may be added to these and the 
average of a total of four batches may be calculated so that an incorrect judging may not arise with the joint of the road 
surface which is a concavo-convex sudden component, a level difference, etc. Based on the result of an operation of this 
equalization processing section 17, ajight way or a bad r^H i* judged in th e bad road judging sectionJ8, and the judgment 
r esult is outputted to the anrkkiH-f.ontrol sep.tirm 1Q And the antiskid-control section 19 sets up which the colu^"moaeof 
reduced pressure, a pulse boost, and maintenance according to a braking situation and a run road surface state, controls an 
actuator 30 based on this control mode, and it is constituted so that each wheel cylinder 51 or the fluid pressure of 54 may be 
fluctuated. Especially, a reduced pressure start threshold is shifted to a low-speed side at the time of a bad road run, and it is 
set up so that a reduced pressure start stage may be delayed. 

[0016] In this operation gestalt constituted as mentioned above, if an ignition switch (not shown) is closed, drawing 4 or the 
program execution corresponding to the flow chart of drawing 6 will begin. A microcomputer is first initialized at Step 101 of 
drawing 4 , and various kinds of operation values, the degree of wheel speed of each wheel, wheel acceleration, etc. are 
cleared. And in Step 102, the degree of wheel speed of each wheel calculates from the degree sensor 41 of wheel speed, or the 
output signal of 44, and wheel acceleration calculates so that it may progress to Step 103 and may mention later based on 
these values. Then, it judges that a road surface state mentions later at Step 104. 

[0017] And after a system-wide unusual check is performed at Step 105, it progresses to Step 106 and an antiskid control 
(ABS control) is performed about each wheel. In this step 106, it is set as which the control mode of reduced pressure, a pulse 
boost, and maintenance according to the braking situation judged based on the above-mentioned degree of wheel speed, wheel 
acceleration, etc., and a run road surface state. 

[0018] The above-mentioned wheel acceleration is calculated according to the flow chart of drawing 5 . namely, ~ first - 
Step 201 - setting - the degree VwFR of wheel speed of four wheels (n) etc. - it differentiates and the wheel acceleration (it 
represents and expresses with DVx (n)) of each wheel calculates In addition, (n) Expressing the value at the time of n cycle, n 
is one or more integers. Next, while the filter passage wheel acceleration DVw (n) which passed the low pass filter 14 in Step 



202 is called for, the filter passage wheel acceleration DVh (n) which passed the high-pass filter 15 in Step 203 is called for. 
[0019] The flow chart of drawing 6 is the value SDV (n-3) in front of 3 cycles of the integrated value which shows processing 
of the above-mentioned road surface state judging, and is later mentioned in Step 301 first. It is updated and memory 
memorizes. Then, it sets to Step 302 and is the integrated value SDV (n-2) in front of a two cycle. It is updated, memory 
memorizes, and it sets to Step 303 further, and is the integrated value SDV (n-1) in front of 1 cycle. It is updated and memory 
memorizes. And in Step 304, the absolute value of the filter passage wheel acceleration DVh (n) is set to DVs (n). Next, it 
progresses to Step 305, if it is judged whether the number of times of addition amounted to 20 times, it has not reached and 
the main routine of drawing 4 is returned and reached as it is, it will progress to Step 306, and 20 batches (n) of absolute 
values DVs are integrated, and it is integrated value SDV (n). It asks. 

[0020] Next, integrated value SDV for the four cycle memorized by memory at Step 307 (n) SDV (n-1) SDV (n-2) SDV (n-3) 
An average calculates and Average SDVav is calculated. If these relations are illustrated, it will become like drawing 8 . In 
drawing 8 , while a solid line shows the filter passage wheel acceleration DVh (n) to an upper case, the dashed line shows the 
absolute value. Moreover, integrated value SDV (n) While a solid line shows to the lower berth, the dashed line shows 
Average SDVav. And in Step 308 or 3 14, Average SDVav is compared with the predetermined reference value Ka3, Ka2, 
and Kal (however, Ka3>Ka2>Kal) one by one, and a right way and a bad road level 1, or 3 is set up according to the size. In 
addition, it expresses that the concavo-convex level of a road surface is size, so that the number of level of bad road level is 
size. It ** and a reduced pressure start threshold is especially shifted to a low-speed side according to a bad road level 1 or 3 
in the antiskid control performed at Step 106 of the main routine of drawing 4 at the time of a bad road run. By this, a reduced 
pressure start stage will be delayed and a wheel-cylinder fluid pressure will be controlled by boost approach. 
[0021] As mentioned above, according to this operation gestalt, since the state of a run road surface is correctly judged based 
on the filt er passage wheel acceleration DVh after hi g h-pass filter 15 passage (n), a t the time of an anti skiJcontrol rsuitable— 
b rake fluicl-pressure control can be performed according to a road surface state also in a bad road run. In add ition, it is good 
also as choosing the value of the higher one of each averages SDVav of the wheels RR and RL called for at Step 307, and 
performing Step 308 or processing of 3 14 based on the value. 

[0022] Drawing 3 shows other operation gestalten of this invention, changes them to the high-pass filter 15 in the operation 
gestalt of drawing 2 , uses the existing low pass filter, and constitutes the equipment of a low price. That is, the same road 
surface judging as the operation gestalt of drawing 2 is attained by changing to a high-pass filter 15, forming the phase 
correction section 20 and the deflection operation part 21, and combining with a low pass filter 14, as shown in drawing 3 . 
That is, since phase lag will arise inevitably if a low pass filter 14 is passed, amendment processing which took this phase lag 
component into consideration beforehand to the output of the differential section 12 in the phase correction section 20 is 
performed, and suppose that the difference of this result and low pass filter 14 is calculated by the deflection operation part 
21. Furthermore, as shown in drawing 16 , in order that an output may decrease after a reduced pressure operation when the 
degree of wheel speed falls greatly by the low pass filter 14 as especially recovery of the degree of wheel speed is rapid, an 
error (portion shown in drawing 16 with the slash) will arise in a subtraction value. Then, suppose during reduced pressure 
and the inside of an after [ reduced pressure ] predetermined time that addition is forbidden in the integrated-value operation 
part 16 of this operation gestalt. 

[0023] Here, the property of the above-mentioned low pass filter 14 is explained. The relation with the filter passage wheel 
acceleration DVw (n) after passing the wheel acceleration DVx (n) and the low pass filter 14 which are the result of an 
operation of the differential section 12 becomes as follows. 
deltaDVw (n) = (DVx(n)-DVw(n-l)+B (n-1)) / K4 ; 
B (n) =deltaDVw(n) and K5 ; 

DVw(n) =DVw(n-l)+deltaDVw (n) In addition, they are K4 and K5. It is a constant, for example, is set as K4 =0.25 and K5 
=2.00. Since this low pass filter 14 has the damping property shown in drawing 1 1 , although the resonant frequency (10Hz or 
less) of a drive system is outputted without ** decreasing after low pass filter 14 passage, foe vibration re sulting from the 
irr egularity of roa d surface ^such as a ballast way, is decreased by the low pass filter 14, and is no longer outputted har dly. 
[0024] it is possible to ** and to take out the concavo-convex component (for example, 60Hz) of a road surface from the 
above-mentioned property by calculating the absolute value DVs (= - |DVw(n)-DVx(n) |) of the wheel acceleration difference 
before and behind a low pass filter 14 However, if phase lag arises in case a low pass filter 14 is passed, it is the absolute 
value DVs of the above-mentioned wheel acceleration difference. Since a part for phase lag will be contained, there is 
amendment need about this. 

[0025] By the way, although the phase lag of about 12 msec(s) produces the field 10Hz or less which is the resonant 
frequency of a drive system as the property of the time delay of a low pass filter 14 is shown in drawing 12 , when the control 
routine in an antiskid control is performed in the cycle of for example, 6msec(s), if the absolute value DVs of a wheel 
acceleration difference (n) is calculated using the value of the wheel acceleration DVx (n-2) in front of a two cycle, a part for 
phase lag will be offset. It ** and the phase correction section 20 which calculates DVs(n) =|DVw(n)-DVx(n-2) | is formed in 
this operation gestalt. In addition, since other composition is the same as that of the operation gestalt of drawing 2 , 
explanation is omitted. Moreover, the flow chart of drawing 4 is applied to this operation gestalt as it is. 
[0026] The flow chart of drawing 9 shows processing of the wheel acceleration operation of this operation gestalt performed, 
at Step 103 of drawing 4 , and first, in Step 401, the wheel acceleration DVx (n-2) in front of a two cycle is updated, and it is 
memorized by memory. Then, in Step 402, the wheel acceleration DVx (n-1) in front of 1 cycle is updated, memory 
memorizes, and this wheel acceleration DVx (n) calculates in Step 403. And in Step 404, the filter passage wheel acceleration 



DVw after low pass filter 14 passage (n) calculates according to the above-mentioned operation. 

[0027] Processing of a road surface state judging of this operation gestalt performed at Step 104 of drawing 4 is shown, it sets 
to Step 501 first, and the flow chart of drawing 1 0 is the integrated value SDV (n-3) in front of 3 cycles. It is updated and 
memory memorizes. Then, it sets to Step 502 and is the integrated value SDV (n-2) in front of a two cycle. It is updated, 
memory memorizes, and it sets to Step 503 further, and is the integrated value SDV (n-1) in front of 1 cycle. It is updated and 
memory memorizes. And in Step 504, the absolute value DVs of a wheel acceleration difference (n) calculates according to 
DVs(n) =|DVw(n)-DVx(n-2) |. 

[0028] And it is returned to a main routine as it is, if judged with it being during reduced pressure and before after [ reduced 
pressure ] predetermined-time Ts progress in Step 505, if it is judged whether it progressed to Step 506 and the number of 
times of addition amounted to 20 times, when other, it has not reached and the main routine of drawing 4 is returned and 
reached as it is, it will progress to Step 507, and 20 batches (n) of absolute values DVs will be integrated, and it is integrated 
value SDV (n). It asks. Henceforth, in Step 508 or 515, it is processed like Step 307 of above-mentioned drawing 6 , or 314. 
[0029] As mentioned above, since the state of a run road surface can be correctly judged using the existing low pass filter 
according to this operation gestalt, without newly preparing a high-pass filter, equipment cheaper than the above-mentioned 
operation gestalt can be offered. 
[0030] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does the following effects so. According to 
the antiskid-control equipment of the four-wheel drive car of this invention, namely, like a claim 1 It has a high-pass filter 
means to permit passage of the oscillating component more than predetermined frequency among the wheel acceleration 
which the wheel acceleration operation means calculated. Since it is constituted so that the state of a run road surface may be 
judged with a bad road judging means based on the wheel acceleration which passed this high-pass filter means The state of a 
run road surface can be judged appropriately, without being influenced by the phase lag by the conventional filter passage at 
the time of braking in a four-wheel drive car. It ** and suitable brake fluid-pressure control can be performed according to a 
road surface state at the time of an antiskid control also in a bad road run. In addition, the wheel acceleration according to 
claim 2 which passed the high-pass filter means like is integrated, and if the result of an operation which equalized the 
addition result is constituted so that it may judge with a bad road when it is beyond a predetermined value as compared with a 
predetermined value, the judgment of a run road surface state can much more be ensured. 

[0031] Moreover, a low pass filter means to permit passage of the oscillating component below predetermined frequency 
among the wheel acceleration which the wheel acceleration operation means calculated according to antiskid-control 
equipment according to claim 3, Beforehand phase lag in case the wheel acceleration which the wheel acceleration operation 
means calculated passes a low pass filter means An amendment phase correction means, It has a wheel acceleration difference 
operation means to calculate the difference of the wheel acceleration which passed the low pass filter means, and the wheel 
acceleration which the phase correction means amended. The state of a run road surface can be judged appropriately, without 
being influenced by the phase lag by the conventional filter passage at the time of braking in a four-wheel drive car, since it is 
constituted so that the state of a run road surface may be judged with a bad road judging means based on the result of an 
operation of this wheel acceleration difference operation means. And since the conventional low pass filter can be used, it can 
constitute cheaply. In addition, like, the result of an operation of a wheel acceleration difference operation means is 
integrated, and if the result of an operation according to claim 4 which equalized the addition result is constituted as 
compared with a predetermined value so that it may judge with a bad road when it is beyond a predetermined value, the 
judgment of a run road surface state can much more be ensured. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Antiskid-control equipment of a four-wheel drive car characterized by providing the following. The wheel cylinder 
which equips each of the wheel of the front of vehicles, and back, and gives damping force. The fluid-pressure generator 
which supplies a brake fluid pressure to each of this wheel cylinder. The fluid-pressure control unit which infixes between this 
fluid-pressure generator and the aforementioned wheel cylinder, and controls the brake fluid pressure of the aforementioned 
wheel cylinder. A degree detection means of wheel speed to detect each degree of wheel speed of the aforementioned wheel, 
and a wheel acceleration operation means to calculate each wheel acceleration of the aforementioned wheel based on the 
detection output of this degree detection means of wheel speed, A high-pass filter means to permit passage of the oscillating 
component more than predetermined frequency among the wheel acceleration which this wheel acceleration operation means 
calculated, A bad road judging means to judge the state of the aforementioned run road surface based on the wheel 
acceleration which passed this high-pass filter me ans. A b raking force-control means to control the brake fli jj d pressure w hich 
drives the aforementioned fluid-pressure control unit according to the detection output of the aforementioned degree detection 
means of wheel speed based on the judgment result of this bad road judging means at least, and is supplied to the 
aforementioned wheel cylinder, and to control the damping force to each of the aforementioned wheel. 
[Claim 2] The antiskid-control equipment of the four-wheel drive car according to claim 1 characterized by to constitute so 
that the aforementioned run road surface may judge with a bad road, when it has an addition means integrate the wheel 
acceleration which passed the aforementioned high-pass filter means, and an equalization means equalize the addition result 
of this addition means and the aforementioned bad road judging means judges the result of an operation of the aforementioned 
equalization means as compared with a predetermined value to be beyond a predetermined value. 

[Claim 3] Antiskid-control equipment of a four-wheel drive car characterized by providing the following. The wheel cylinder 
which equips each of the wheel of the front of vehicles, and back, and gives damping force. The fluid-pressure generator 
which supplies a brake fluid pressure to each of this wheel cylinder. The fluid-pressure control unit which infixes between this 
fluid-pressure generator and the aforementioned wheel cylinder, and controls the brake fluid pressure of the aforementioned 
wheel cylinder. A degree detection means of wheel speed to detect each degree of wheel speed of the aforementioned wheel, 
and a wheel acceleration operation means to calculate each wheel acceleration of the aforementioned wheel based on the 
detection output of this degree detection means of wheel speed, A low pass filter means to permit passage of the oscillating 
component below predetermined frequency among the wheel acceleration which this wheel acceleration operation means 
calculated, Beforehand phase lag in case the wheel acceleration which the aforementioned wheel acceleration operation 
means calculated passes the aforementioned low pass filter means An amendment phase correction means, A wheel 
acceleration difference operation means to calculate the difference of the wheel acceleration which passed the aforementioned 
low pass filter means, and the wheel acceleration which the aforementioned phase correction means amended, A bad road 
judging means to judge the state of the aforementioned run road surface based on the result of an operation of this wheel 
acceleration difference operation means, A braking force-control means to control the brake fluid pressure which drives the 
aforementioned fluid-pressure control unit according to the detection output of the aforementioned degree detection means of 
wheel speed based on the judgment result of this bad road judging means at least, and is supplied to the aforementioned wheel 
cylinder, and to control the damping force to each of the aforementioned wheel. 

[Claim 4] Antiskid-control equipment of the four-wheel drive car according to claim 3 characterized by to constitute so that 
the aforementioned run road surface may judge with a bad road, when it has an addition means integrate the result of an 
operation of the aforementioned wheel acceleration difference operation means, and an equalization means equalize the 
addition result of this addition means and the aforementioned bad road judging means judges the result of an operation of the 
aforementioned equalization means as compared with a predetermined value to be beyond a predetermined value. 



[Translation done.] 
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